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Abstract: 
 
Previous research has shown that immigrants living in their own ethnic enclave are at decreased 
risk of poor health outcomes, but this question has not been studied in relation to gestational 
diabetes, an important early marker of lifecourse cardiovascular health. We ascertained 
gestational diabetes, census tract of residence, and individual-level covariates for Sub-Saharan 
African, Chinese, South Central Asian, Non-Hispanic Caribbean, Dominican, Puerto Rican, 
Mexican, and Central and South American migrant women using linked birth-hospital discharge 
data for 89,703 singleton live births in New York City for the years 2001–2002. Using 2000 
census data, for each immigrant group we defined a given census tract as part of an ethnic 
enclave based on the population distribution for the corresponding ethnic group. We estimated 
odds ratios for associations between living in an ethnic enclave and risk of gestational diabetes 
adjusted for neighborhood deprivation, percent commercial space, education, age, parity, and 
insurance status, using multilevel logistic regression. Overall, we found no effect of ethnic 
enclave residence on gestational diabetes in most immigrant groups. Among South Central Asian 
and Mexican women, living in a residential ethnic enclave was associated with an increased odds 
of gestational diabetes. Several explanations are proposed for these findings. Mechanisms 
explaining an increased risk of gestational diabetes in South Central Asian and Mexican ethnic 
enclaves should be examined. 
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Article: 
 
1. Introduction 
 
A growing body of literature suggests that living in a neighborhood of shared ethnic ancestry, or 
‘ethnic enclave’, has a positive influence on immigrant health (Pickett and Wilkinson, 2008). 
Research regarding the influence of ethnic enclaves on pregnancy health has been limited, 
however, by the use of broad ethnic categories and a lack of focus on immigrant women. 
Gestational diabetes is a substantial public health problem among immigrant women, and 
therefore is a particularly relevant health outcome to study in relation to ethnic enclaves. An 
investigation of how ethnic enclaves influence the risk of gestational diabetes among specific 
immigrant groups will inform our understanding of how neighborhoods influence immigrant 
health. 
 
2. Background 
 
Gestational diabetes is a significant public health problem affecting approximately 7% of 
pregnancies, with implications for the mother's and infant's health across the lifecourse (Trial, 
2004). Gestational diabetes mellitus, defined as diabetes with onset during pregnancy, is a 
common but serious pregnancy complication that can result in increased morbidity to both the 
infant and mother, including perinatal mortality, preterm birth, cesarean section, macrosomia, 
and trauma during delivery (Wendland et al., 2012). Women diagnosed with gestational diabetes 
during pregnancy are at an increased risk of chronic diabetes and hypertension postpartum, and it 
is now recognized that pregnancy acts as a “stress test”, providing early evidence of 
cardiovascular disease risk (Bellamy et al., 2009). Gestational diabetes is a growing immigrant 
health issue. Recent research has shown that many groups of immigrant women are at a higher 
risk of gestational diabetes than U.S.-born women, and the incidence of gestational diabetes 
varies substantially by ethnicity (Kieffer et al., 1999, Savitz et al., 2008; Urquia et al., 
2011, Vangen et al., 2003). Diet, obesity, physical activity, and maternal age at delivery are also 
important risk factors for gestational diabetes (Tobias et al., 2011, Torloni et al., 2009, Zhang 
and Ning, 2011) and have been shown to differ by immigrant status. Because these factors show 
a high degree of social patterning, it is plausible that features of the social environment such as 
living within ethnic enclaves influence the risk of gestational diabetes. 
 
The influence of living within ethnic enclaves on pregnancy health has received increased 
attention by health researchers. Some limitations of previous studies include the use of absolute 
ethnic concentration to define an ethnic neighborhood, broadly defined ethnic groups, and 
limited pregnancy outcomes. Ethnic enclave is defined as an area where “immigrant groups 
[which] concentrate in a distinct spatial location and organize a variety of enterprises serving 
their own ethnic market and/or the general population” (Portes and Jensen, 1992). Although first 
conceptualized in the sociology literature to investigate the economic mobility of immigrants, the 
concept of ethnic neighborhoods has been commonly operationalized in health literature as 
ethnic concentration or ethnic density, often defined as the percent of persons of the same ethnic 
background in a defined geographic space (Pickett and Wilkinson, 2008, Xie and Gough, 2011). 
A weakness with defining ethnic enclaves by categorizing ethnic concentration at the same value 
across varying ethnic groups is that the relevant value to define an ethnic enclave may differ 
among groups, depending on the population size of the group. For example, because the 
population of Senegalese immigrants is much smaller than the population of Dominican 
immigrants in New York City, the percent of persons that are Senegalese in a given 
neighborhood that represents an ethnic enclave may be a smaller than for Dominican immigrants. 
In this scenario, a neighborhood in which a small percentage of the residents are Senegalese 
might be the neighborhood in which immigrants from Senegal have social networks and 
businesses serving their own ethnic market (e.g. Le Petit Senegal in Harlem). In contrast, a 
neighborhood in which a much greater percentage of the residents are Dominican may define an 
ethnic enclave for Dominican immigrants (e.g. Washington Heights). Therefore, the relative 
ethnic concentration of a particular immigrant as opposed to the absolute concentration may 
better define an ethnic enclave (Logan et al., 2002). 
 
Another weakness of previous research on ethnic concentration/density and pregnancy outcomes 
is that it has focused on broadly defined Black and Hispanic groups in the U.S., inappropriately 
combining groups with distinct ethnic enclaves, and not examining foreign-born women as a 
unique population. Finally, current literature on ethnic concentration/density has focused 
primarily on birth weight and preterm birth. These studies generally found either no effect or a 
protective effect of increasing ethnic concentration/density (Jenny et al., 2001, Mason et al., 
2010, McLafferty et al., 2012, Osypuk et al., 2010, Pickett et al., 2009, Shaw et al., 2010), or did 
not specifically examine immigrant populations (Mason et al., 2011). No previous study, to our 
knowledge, has examined associations between ethnic concentration/density and gestational 
diabetes. 
 
Cultural assimilation may be an important influence on immigrant perinatal health. Women who 
live outside of their residential ethnic enclave may be more assimilated, and therefore, more 
acculturated to a sedentary lifestyle and American diet. Broadly defined, assimilation is the 
process by which immigrants are incorporated into the cultural life of the receiving country, and 
acculturation is the process by which an immigrant group adopts the behaviors or beliefs of 
another group (Lopez-Class et al., 2011, Teske and Nelson, 1974). Spatial assimilation theory 
states that as ethnic minorities acculturate they leave their ethnic enclaves for more ethnically 
mixed neighborhoods (Massey, 1985). Less cultural assimilation predicts residence in immigrant 
neighborhoods (Clark and Blue, 2004, Ellis et al., 2006, Logan et al., 2002). Further, the “healthy 
migrant theory” posits that due to selection processes which enable healthier persons to migrate, 
migrants arrive in the U.S. with a health advantage (Palloni and Ewbank, 2004) that may erode 
over time. Time in the U.S., a proxy measure for acculturation, has been associated with 
increased BMI in Latina women (Akresh, 2007, Antecol and Bedard, 2006, Gordon-Larsen et al., 
2003, Kaplan et al., 2004, Sundquist and Winkleby, 2000) and Asian women (Lauderdale and 
Rathouz, 2000, Yeh et al., 2009). A study in New York City found that Latinas living in 
neighborhoods with a greater percentage of Spanish-speaking households had higher diet quality 
(Park et al., 2011). Overall, literature on acculturation and diet in Latinos suggests an association 
between acculturation to the U.S. diet and poor diet quality, with the caveat that such 
associations are often cross-sectional in nature and fail to incorporate a transnational perspective 
(Martínez, 2013, Pérez-Escamilla and Putnik, 2007). Because higher BMI and poor diet, two 
important risk factors for gestational diabetes, are associated with increased time in the U.S., and 
living outside of a residential ethnic enclave is associated with increased time in the U.S., it is 
plausible that living in a residential ethnic enclave is associated with a reduced risk of gestational 
diabetes. 
 
A second mechanism by which living in a residential ethnic enclave might be protective of 
perinatal health is the presence of immigrant social networks, resulting in increased social and 
instrumental support (Buka et al., 2003). Social networks of immigrant women are important in 
their accessing community services (Neufeld et al., 2002). Furthermore, a study in the United 
Kingdom (UK) found increased levels of social support and decreased rates of mental illness in 
ethnic enclaves (Halpern and Nazroo, 2000). It is unknown if greater levels of social support lead 
to a decreased risk of gestational diabetes, although increased social support has been associated 
with increased compliance with dietary recommendations in women diagnosed with gestational 
diabetes (Ruggiero et al., 1990). 
 
Given previous literature suggesting that increased ethnic concentration is generally protective of 
health during pregnancy, and the plausibility of spatial assimilation and social and instrumental 
support as mechanisms, we hypothesized that residence in an ethnic enclave of shared ethnicity 
would be associated with a decreased risk of gestational diabetes. We tested this hypothesis 
among Sub-Saharan African, Chinese, South Central Asian, Non-Hispanic Caribbean, 
Dominican, Puerto Rican, Mexican, and Central and South American immigrant women. We 
chose to explore each immigrant group separately in order to capture differences in the ethnic 
concentration of each group and to consider the unique socio-historical context of groups when 
interpreting results. 
 
3. Methods 
 
3.1. Data sources and study sample 
 
We used a dataset consisting of New York City birth certificate data linked to hospitalization 
data for the years 2001–2002 for 242,097 births. The birth data were geocoded to the mother's 
2000 census tract by the New York City Department of Mental Health and Hygiene. Of 242,097 
eligible singleton live births, we excluded 4675 (1.9%) with missing data on the census tract of 
mother's residence, and 17,920 (7.5%) whose mother's residence was outside of New York City, 
leaving a total of 210,926 births. Of these, 89,703 were births to immigrant mothers from the 
regions of interest and comprised the analytic sample for univariate analyses. A total of 699 
women with missing data on covariates were excluded from multivariable models, 
leaving n = 89,004 observations with complete data on all covariates. The number of births per 
tract ranged from 1 to 464 (mean = 42 births, median = 27 births). The mean number of births 
per tract for each specific immigrant group ranged from 3 births per tract to women from Sub-
Saharan Africa, to 12 births per tract to Dominican women. 
 
3.2. Definition of immigrant groups and ethnic enclaves 
 
We selected all mothers who reported their country of birth as outside of the U.S. on the birth 
certificate and classified women into regional immigrant groups. Groups with sufficient numbers 
for stratified analyses were selected: Sub-Saharan African, Chinese, South Central Asian, Non-
Hispanic Caribbean, Dominican, Puerto Rican, Mexican, and Central and South American. We 
defined ethnic enclave for these same immigrant groups as follows. First, we calculated the 
percent of persons of similar ethnicity, both U.S.-born and foreign-born, residing in the same 
census tract for each ethnic group using population counts from the 2000 U.S. Census. Next, we 
examined distributions of ethnic concentration across census tracts for each ethnic group. 
Distributions for all ethnic groups were highly skewed, with a large number of tracts having <1% 
ethnic concentration. Each census tract with ethnic concentration at the 90th percentile or higher 
of the distribution was then classified as representing an ethnic enclave, creating a dichotomous 
variable for residence in an ethnic enclave (Table 1). For example, for Puerto Ricans, women 
living in census tracts composed of at least 28.9% persons of Puerto Rican ancestry were 
classified as living in their ethnic enclave, whereas for South Central Asians, women living in 
census tracts composed of at least 10.5% persons of South Central Asian ancestry were classified 
as living in their ethnic enclave (Table 1). This approach allows the ethnic concentration defining 
an ethnic enclave for each ethnic group to vary depending on its population distribution across 
census tracts, and was validated previously in a cluster analysis in New York City (Logan et al., 
2002). To test the robustness of this measure, we constructed a second dichotomous variable 
which categorized high ethnic concentration as the 95th percentile or higher. Additionally, we 
explored the distribution of ethnic concentration in a choropleth map for each immigrant group 
(ArcGIS). 
 
Table 1. Distribution of ethnic concentration (proportion of persons with shared ethnicity) 
among census tracts where immigrant women resided, New York City, 2001–2002.  
Min Max Mean Median 90% percentile 95% percentile 
Proportion Proportion Proportion Proportion Proportion 
Subsaharan African 0 0.231 0.015 0.006 0.043 0.058 
Chinese 0 0.873 0.065 0.011 0.188 0.291 
South Central Asian 0 0.381 0.037 0.014 0.105 0.155 
Non-Hispanic Caribbean 0 0.27 0.004 0 0.012 0.020 
Dominican 0 0.565 0.084 0.033 0.235 0.303 
Puerto Rican 0 0.667 0.115 0.057 0.289 0.363 
Mexican 0 0.351 0.039 0.018 0.112 0.154 
Central and South American 0 0.320 0.064 0.040 0.157 0.234 
 
3.3. Ascertainment of gestational diabetes 
 
We ascertained cases of gestational diabetes using both the birth record and hospital discharge 
record. First, we created an indicator for women whose birth certificate stated a diagnosis of 
gestational diabetes. Second, we created an indicator for women for whom any of the 18 
diagnosis codes of the hospital discharge record associated with delivery were ICD-9 code 
648.81–648.82, indicating gestational diabetes (Lydon-Rochelle et al., 2005). We then 
considered women who had gestational diabetes indicated in either source a case. Details on the 
classification of gestational diabetes in this dataset have been published previously (Janevic 
et al., 2010a, Savitz et al., 2008). We also explored geographic variation in gestational diabetes 
using a choropleth map (ArcGIS). The goal of this map was to describe any potential 
neighborhood variation in gestational diabetes and to support the research objective of examining 
ethnic enclaves as a neighborhood feature that may contribute to this variation. 
 
3.4. Covariates 
 
Consistent with previous studies (Janevic et al., 2010a, Janevic et al., 2010b, Messer et al., 
2006), we measured neighborhood deprivation by deriving an index from a principal components 
analysis. Twenty-one variables from the 2000 U.S. census from the domains of education, 
employment, housing, occupation, poverty, and residential stability were entered in the principle 
component analysis for census tracts in New York City. We used the criterion of retaining 
variables with factor loadings >0.25, and retained 17 variables (percentage with less than high 
school education, percentage unemployed, percentage of males not in workforce, percentage of 
households >1 person per room, percentage of housing renter occupied, percentage of males in a 
professional occupation, percentage of females in a professional occupation, percentage of males 
in a management occupation, percentage of females in a management occupation, percentage of 
individuals with an income below poverty level, percentage of households female-headed with 
children, percentage of households with income <$30,000 per year, percentage of households on 
public assistance, percentage of households with no car, median household income, median 
income of individuals ≥16 years with earnings, median value of owner-occupied units). The 
minimum loading was 0.53, and the maximum was 0.91). We selected one component a priori to 
serve as the index. Additionally, we examined the eigenvalues and confirmed that one 
component was appropriate. This component explained 53% of the variance in the 17 
socioeconomic variables. We standardized all variables and as necessary reverse coded them so 
that a high score represented highest level of deprivation. The resulting deprivation scores for 
census tracts ranged from −3.14 to 2.47. 
 
We obtained other maternal individual-level covariates from the birth certificate and after 
examining their distributions, categorized them as follows: parity (0, 1, ≥2), pre-pregnancy 
weight (in quartiles), maternal education (<12 years, 12 years, >12 years), maternal age 
(continuous), and Medicaid status (yes/no). Maternal height was not available in the birth 
certificate data so we were not able to calculate pre-pregnancy BMI. Maternal weight was 
available, but we did not include it as a covariate because we hypothesized that it is on the causal 
pathway between ethnic concentration and gestational diabetes. 
 
3.5. Statistical analysis 
 
First, we explored sample characteristics by immigrant group. Next, we conducted multivariable 
analysis to estimate the risk of gestational diabetes for women living in their ethnic enclave 
relative to those not living in their ethnic enclave using the dichotomous variable of residence in 
an ethnic enclave as the independent variable, stratified by immigrant group. To account for the 
clustering of births within census tract, we used a multilevel generalized linear model with a logit 
link function (PROC GLIMMIX, SAS v. 9.1.3). In the empty multilevel generalized linear model 
with a binomial response distribution and logit link function, the variance of the random 
intercept term was 0.15 with a standard error = 0.01, indicating the presence of variation in the 
log odds of gestational diabetes by census tract and that a multilevel approach is appropriate. 
Next we calculated odds ratios for dichotomous ethnic neighborhood in relation to the 
dichotomous outcome of gestational diabetes (yes/no) using the multilevel model. Adjusted odds 
ratios were then calculated to account for potential confounding by group-level and individual-
level covariates. We selected covariates as potential confounders based on examination of a 
directed acyclic graph that aids in visually specifying the relation between variables and the 
causal consequences resulting from adjusting for particular covariates (Fleischer and Diez Roux, 
2008, Greenland et al., 1999). For example, we did not include maternal pre-pregnancy weight or 
prenatal care as covariates because in our causal diagram they are on the causal pathway between 
residence in an ethnic enclave and gestational diabetes. Covariates were introduced to the 
multilevel model simultaneously and included neighborhood deprivation (continuous), parity, 
maternal education, and maternal age. All models were estimated using SAS v. 9.1.3. 
 
4. Results 
 
 
Fig. 1. Percent of births to mothers with gestational diabetes, New York City, 2001–2002. 
 
The percentage of women with gestational diabetes varied geographically, with apparent 
clustering in Queens (Fig. 1). Neighborhoods with a percentage of gestational diabetes in the 
highest quintile (8% or higher) were present in every borough. A large number of neighborhoods 
in the lowest quintile of gestational diabetes percentage were located in Manhattan, Brooklyn, 
and Staten Island. Gestational diabetes also varied substantially among immigrant groups - the 
percentage with gestational diabetes was lowest among Sub-Saharan African immigrant women 
(4.5%), and highest among women from South Central Asia (15.8%). Non-Hispanic Caribbean 
immigrant women and Chinese immigrant women had similar percentages (6.9% and 7.2%, 
respectively). Among Latina groups, the percentage of women with gestational diabetes ranged 
from 4.8% among women from the Dominican Republic to 6.8% among Mexican women 
(Table 2). Mexican women had the youngest age distribution, with 45.6% less than 25 years, 
followed by Puerto Rican and Dominican women (38.9% and 30.2%, respectively). A majority 
of Mexican women had not completed 12 years of education (68%); a sizeable percentage of 
other Latina groups and Chinese women had not completed 12 years of education. The majority 
of women in all immigrant groups except for women from Sub-Saharan Africa were Medicaid 
recipients, with a particularly high percentage found among Mexican women (92.6%) and 
Dominican women (77.7%). Most women in all groups were first-time mothers, with the 
exception of Puerto Rican women. The distribution of pre-pregnancy weight was highest among 
non-Hispanic Caribbean women and Puerto Rican women, with 9.5% and 8.4% of women 
weighing 200 lbs or more. All groups had a notable percentage of women entering prenatal care 
after the 1st trimester, and more than 10% of non-Hispanic Caribbean women (11.3%) and South 
Central Asian women (10.2%) did not receive prenatal care until the 3rd trimester. 
 
Table 2. Sample characteristics by immigrant subgroup, New York City, 2001–2002.  
Subsaharan 
African 
Chinese South Central 
Asian 
Non-Hispanic 
Caribbean 
Dominican Puerto 
Rican 
Mexican Central and 
South American 
n = 2951 n = 10,603 n = 9920 n = 16,339 n = 16,423 n = 4432 n = 13,370 n = 20,680 
% % % % % % % % 
Maternal age 
<25 years 3.8 16.3 18.4 23.3 30.2 38.9 45.6 26.7 
25–29 22.4 31.8 35.3 24.5 27.9 24.9 29.5 26.7 
30–34 44.2 31.8 30.2 25.1 24.0 18.6 17.5 25.1 
35–39 23.7 16.2 13.2 20.0 14.3 12.7 6.2 16.7 
40 or more 5.9 4.0 3.0 7.1 3.6 4.8 1.2 4.8 
Maternal education 
<12 years 3.2 34.1 20.6 16.9 31.6 41.8 68.0 30.2 
12 years 21.8 3.3 32.3 40.9 36.2 31.1 26.4 37.1 
>12 years 75.0 32.6 32.6 42.3 32.2 27.1 5.7 32.8 
Medicaid recipient 30.5 62.9 62.3 60.9 77.7 67.4 92.6 66.9 
Previous live births 
0 58.3 51.9 45.2 42.6 37.7 34.4 41.1 41.9 
1 32.2 37.6 33.2 30.5 34.7 29.0 30.3 32.4 
2 or more 9.5 10.6 21.6 26.9 27.6 36.8 28.6 25.7 
Pre-pregnancy weight 
<125 lbs 63.1 68.0 38.0 18.0 28.0 26.4 41.6 32.9 
125–150 28.3 26.9 39.6 33.5 41.9 35.6 39.4 40.0 
150–175 6.9 4.4 17.0 24.7 19.2 20.8 14.5 17.7 
175–200 1.2 0.6 4.2 14.4 9.4 10.7 3.6 6.4 
≥200 0.5 0.2 1.3 9.5 3.6 8.4 0.9 3.0 
Trimester initiated prenatal care 
1st 72.2 66.3 61.7 61.3 67.7 69.1 58.9 64.7 
2nd 20.6 29.0 28.1 27.4 24.4 24.2 32.8 26.7 
3rd 7.2 4.5 10.2 11.3 7.9 6.8 8.2 8.6 
Gestational diabetes 4.5 7.2 15.8 6.9 4.8 5.7 6.8 6.4 
 
In both unadjusted and adjusted analyses using the 90th percentile definition of ethnic enclave, 
South Central Asian immigrant women living in ethnic enclaves (neighborhoods comprised of 
10.5% or more persons of South Central Asian ethnicity) had a 42% higher odds of gestational 
diabetes than those living in other neighborhoods (adjusted OR = 1.42, 95% CI = 1.25, 1.61) 
(Table 3). Associations for other ethnic groups were either weakly protective, null, or weakly 
harmful, and all spanned 1.0. Sub-Saharan African immigrant women living in ethnic enclaves 
(neighborhoods comprised of 4.3% or more persons of Sub-Saharan African ethnicity) had over 
twice the odds of gestational diabetes relative to women in other neighborhoods, although the 
estimate lacked precision due to the smaller sample size of this group (adjusted OR = 2.11, 95% 
CI = 0.73, 6.13). Using the 95th percentile to define ethnic enclave, overall results were similar, 
with no association found among most immigrant groups. The exception was that the adjusted 
odds ratio comparing Mexican women who living in ethnic enclaves (neighborhoods comprised 
of 15.4% or more persons of Mexican ethnicity) to those living outside of ethnic enclaves grew 
in magnitude from 1.12 (95% CI = 0.96, 1.13) to 1.28 (95% CI = 1.08, 1.51)(Table 3). Maps 
displaying the percentage of South Central Asian and Mexican residents by census tract are 
presented in Fig. 2 and Fig. 3. Ethnic enclaves for both groups were primarily located in Queens. 
 
 
Fig. 2. Percent persons of South Central Asian ethnicity, New York City, 2000. 
 
 
Fig. 3. Percent persons of Mexican ethnicity, New York City, 2000. 
 
Table 3. Unadjusted and adjusted odds ratios estimated by multilevel logistic regression models 
for living in ethnic enclave and gestational diabetes among immigrant subgroups, New York 
City, 2001–2002. 
Immigrant group 90th Percentile definition of ethnic enclave 95th Percentile definition of ethnic enclave 
Unadjusted 
ORa 
95% CI Adjusted 
ORa,b 
95% CI Unadjusted 
ORa 
95% CI Adjusted 
ORa,b 
95% CI 
Sub-Saharan African 2.04 (0.72, 5.79) 2.11 (0.73, 6.13) 1.70 (0.22, 13.13) 1.84 (0.23, 14.9) 
Chinese 0.98 (0.84, 1.16) 0.96 (0.81, 1.15) 1.00 (0.85, 1.17) 0.97 (0.81, 1.56) 
South Central Asian 1.36 (1.20, 1.54) 1.42 (1.25, 1.61) 1.19 (1.03, 1.37) 1.24 (1.07, 1.44) 
Non-Hispanic Caribbean 1.09 (0.77, 1.55) 0.93 (0.65, 1.33) 0.90 (0.48, 1.69) 0.81 (0.43, 1.53) 
Dominican 0.90 (0.77, 1.06) 0.87 (0.74, 1.03) 0.90 (0.76, 1.05) 0.86 (0.73, 1.01) 
Puerto Rican (Island-born) 0.88 (0.67, 1.15) 0.85 (0.63, 1.15) 1.05 (0.77, 1.44) 1.02 (0.73, 1.43) 
Mexican 1.04 (0.89, 1.20) 1.12 (0.96, 1.13) 1.14 (0.97, 1.34) 1.28 (1.08, 1.51) 
Central and South American 1.09 (0.94, 1.25) 1.08 (0.94, 1.25) 1.01 (0.86, 1.19) 1.00 (0.85, 1.18) 
a Referent category for each immigrant group is “women living outside of ethnic enclave”. 
b Adjusted for neighborhood deprivation, percent commercial space, maternal education, insurance status maternal 
age, parity. 
 
5. Discussion 
 
In contrast to our hypothesis that living in an ethnic enclave is protective of gestational diabetes, 
we found no association between ethnic enclave residence and gestational diabetes in most 
immigrant groups. Two exceptions included a greater risk of gestational diabetes among South 
Central Asian women living in an ethnic enclave defined at the 90th and 95th percentile of ethnic 
concentration, and among Mexican women living in an ethnic enclave defined at the 95th 
percentile of ethnic concentration, after adjusting for individual and neighborhood-level 
covariates. Our finding that among some groups, such as South Central Asian and Mexican 
women, living in one's ethnic enclave is associated with an increased risk of gestational diabetes 
contributes to the literature on ethnic enclaves and health by demonstrating that ethnic enclaves 
are not uniformly protective of health outcomes. Instead, the influence of ethnic enclaves on 
health may differ depending on the health outcome studied and the relevant health behaviors and 
norms of the sending country. A closer examination of the existing literature on ethnic enclaves 
specific to South Asians and Mexicans, as well as the consideration of the unexpected findings in 
these groups, will inform the discussion on potential mechanisms linking ethnic enclaves to 
health and motivate future research. 
 
Three previous studies have examined ethnic concentration and pregnancy health among South 
Asians, one in the UK (Pickett et al., 2009) and two in New York City (Mason et al., 
2010, Mason et al., 2011, McLafferty et al., 2012). Among Indian, Bangladeshi, and Pakistani 
women in the UK, there was an inverse association between ethnic concentration and risk of 
maternal depression and preterm birth (Pickett et al., 2009); and in New York City, there was a 
trend toward decreased risk of preterm birth among South Asian women (Mason et al., 2011). A 
third study in New York City in 2000 examined Bangladeshi women specifically, and found a U-
shaped pattern in risk of low birth weight, such that women in low-density and high-density 
neighborhoods were at increased risk of low birth weight (McLafferty et al., 2012). In the one 
study examining immigrant Mexican women in the Southwestern U.S., there was no association 
found between ethnic concentration and infant mortality (Jenny et al., 2001). Other studies 
examining Mexican women in combination with other Hispanic groups without a focus on 
immigrant women have found mostly protective effects for adverse birth outcomes (Masi et al., 
2007, Mason et al., 2011, Shaw et al., 2010). Although it is difficult to directly compare findings 
across studies due to differences in definitions of immigrant groups and ethnic neighborhoods, 
the difference between our findings and that of previous research on pregnancy outcomes among 
South Asians and Mexicans might be due to unique mechanisms linking ethnic enclaves to an 
increased risk of gestational diabetes. 
 
We propose three explanations for our findings regarding an increased risk of gestational 
diabetes in South Central Asian and Mexican ethnic enclaves: cohort of immigration, 
acculturation, and social isolation. Although these explanations are not testable in the current 
study, they present important avenues of future research. One explanation is that more recent 
cohorts of immigrants live in ethnic enclaves, and recent immigration in South Central Asian and 
Mexican women is associated with an increased risk of gestational diabetes. Recent immigrants 
may be at higher risk of gestational diabetes for several reasons. First, they might have poorer 
access to health care, a known risk factor for pregnancy complications. In our study, a relatively 
low percentage of South Central Asian women and Mexican women initiated prenatal care 
during the first trimester (61.7% and 58.9%, respectively). Second, both Mexico (Rtveladze 
et al., 2014) and the South Asian region (Jayawardena et al., 2013) are facing their own obesity 
epidemics, and immigrants from these regions may bring with them an increased risk of 
gestational diabetes. Recent research in California found a higher obesity prevalence among 
immigrant Mexican female adolescents compared to native-born adolescents (Buttenheim et al., 
2013), suggesting that the obesity epidemic in Mexico might be reflected in recent immigration 
to the U.S.A previous study in New York City found that foreign-born South Central Asian and 
Mexican women had a higher risk of gestational diabetes than U.S.-born women of the same 
ethnicity (Savitz et al., 2008). Although comparing first generation immigrants to other 
generations is a weak proxy for cohort of immigration, these findings provide some evidence that 
there is a lower prevalence of gestational diabetes among more recent cohorts of South Central 
Asia and Mexican immigrants. 
 
A second explanation for our findings in South Central Asian and Mexican ethnic enclaves is 
that women in these neighborhoods have lower levels of assimilation and acculturation, and that 
for these immigrant groups less assimilation and acculturation are associated with a higher risk 
of gestational diabetes. Although we introduced spatial assimilation theory in relation to 
protective effects on pregnancy health, to the extent that a behavioral norm is either positively or 
negatively associated with gestational diabetes among a particular ethnic group, it could have 
either a protective or harmful effect (Allen and Turner, 2005, Osypuk et al., 2009). For example, 
the South Central Asian diet is suggested to increase their risk of diabetes due to a high intake of 
fats, saturated fats, carbohydrates and trans-fatty acids (Misra et al., 2009). Therefore, less 
assimilated South Central Asian women may be at increased risk of gestational diabetes via 
dietary patterns. No previous study has examined acculturation in association with gestational 
diabetes. The literature on acculturation and type 2 diabetes among Latinos and Asians is more 
developed but inconclusive (Garduño-Diaz and Khokhar, 2012, Pérez-Escamilla, 2011), and the 
validity of this research has been challenged in a debate regarding how best to conceptualize and 
measure acculturation in association with health outcomes (Lopez-Class et al., 2011). In addition 
to individual-level mechanisms related to acculturation such as diet, cultural norms and practices 
of the sending country create a sociocultural context in ethnic enclaves that influences the risk of 
gestational diabetes beyond individual-level acculturation. A contemporary view of culture 
includes aspects such as self-perception, strategies for problem-solving, culture-specific social 
categories, and institutions such as religious and community organizations (Small et al., 2010). 
Although a growing literature explores ‘culture’ as an important determinant of population health 
(Hruschka and Hadley, 2008), most work on this topic has focused on individual-level 
phenomenon. Future research might incorporate longitudinal measures of acculturation, 
measures of neighborhood sociocultural context, and risk of both gestational diabetes and type 2 
diabetes. 
 
A third explanation is that if women in South Central Asian and Mexican ethnic enclaves are 
socially isolated, it might limit the development of “bridging” social capital (Kawachi and 
Subramanian, 2007). Although immigrant women in ethnic enclaves might benefit from social 
networks, they may lack weak social ties, or casual acquaintances, which are known to be 
important to access resources and information (Granovetter, 1983) outside of their isolated 
immigrant community. In this scenario, the resulting isolation of South Central Asian and 
Mexican women may limit their access to knowledge resources such as how to access health care 
during pregnancy. Further, recent research has suggested that residence in an ethnic enclave may 
result in increased social ties for native but not immigrant women (Viruell-Fuentes et al., 2013), 
highlighting the importance of studying immigrant women in particular in research on ethnic 
enclaves and health. 
 
The finding that living in an ethnic enclave is associated with gestational diabetes among South 
Central Asian and Mexican women may also be due to a lack of validity. For example, there 
could be a coincident characteristic of South Central Asian and Mexican ethnic enclaves causing 
increased gestational diabetes. Adjustment in our analysis for neighborhood deprivation, one 
potential confounding characteristic, did not alter the results. In a post hoc analysis for a separate 
study, we additionally controlled for the availability of healthy food places (Janevic et al., 
2010b), which also did not alter the results (Data not shown). Nonetheless, exploratory mapping 
of ethnic enclaves showed that the majority of both South Central Asian and Mexican ethnic 
enclaves are located in Queens, and we cannot rule out the spatial cluster of some unmeasured 
factor as an alternative explanation. 
 
Given that ethnic enclaves have frequently been found to be protective of immigrant health 
(Pickett and Wilkinson, 2008), our finding of a lack of a protective effect of ethnic enclaves on 
gestational diabetes among most of the immigrant groups we examined was unexpected. One 
potential explanation for our null findings is that the protective mechanisms we proposed as 
characteristics of ethnic enclaves beneficial to health do not have an impact on gestational 
diabetes in the same way they do on other health outcomes such as preterm birth or mental 
health. For example, social support found in an ethnic enclave may buffer stressors such as 
racism (Bécares et al., 2009) and therefore reduce the risk of a pregnancy outcome sensitive to 
stress, such as preterm birth, but not necessarily gestational diabetes. Unfortunately we do not 
have data to test such mediating mechanisms. A second explanation for our null findings is that 
certain negative influences of ethnic enclaves on gestational diabetes co-occur along with the 
protective influences, and the balance of these factors may result in a null effect. Many of the 
reasons proposed to explain an increased risk of gestational diabetes in South Central Asian and 
Mexican immigrants might also apply to the immigrant groups for which we found null results, 
but to a lesser a degree, or in combination with other health-enhancing mechanisms. In this case, 
any of the odds ratios we found could represent a balance of both protective and harmful 
characteristics of residence in an ethnic enclave. The balance of these factors may vary for each 
immigrant group, resulting in odds ratios of differing magnitude by immigrant group. The 
possibility of specific protective or harmful mechanisms depending on the immigrant group 
highlights the importance of studying ethnic enclaves from a comparative perspective. The 
unique historical, cultural and linguistic factors associated with each immigrant group may shape 
health in distinct ways. Only by testing specific mechanisms in future research can both the 
positive and negative influences of ethnic enclaves on health be elucidated. 
 
Our study has several important strengths. First, we studied the ethnic enclaves of eight specific 
immigrant groups. The focus on specific immigrant groups as opposed to ethnic groups 
comprised of both foreign- and U.S.-born women allowed us to consider the sociocultural 
context of each group to evaluate our findings. The fact that we found null results for some 
subpopulations and increased odds of gestational diabetes for others demonstrates that broad 
ethnic groups such as “Hispanic” or “Asian” may obscure important differences in research on 
ethnic enclaves and health. Second, the linked hospital discharge – birth record data source 
provided a more valid measure of gestational diabetes than usually available in population-based 
data. Our focus on gestational diabetes is important because it is understudied in population 
health research, despite its importance as an early marker of diabetes risk. Finally, our study used 
a methodological approach to define ethnic enclave based on the concept that for any given 
ethnic group, there is no uniform percentage of ethnic concentration that can define the existence 
of an ethnic enclave. This approach is especially important when studying specific immigrant 
groups, because of the smaller population size. When defining ethnic neighborhoods using 
broader combined groups such as “Latinos” or “Asians”, ethnic concentration may be distributed 
linearly and more similar between groups, thus making it appropriate to model ethnic 
concentration as a linear variable, or to use a common categorization scheme between groups. 
However, when examining specific immigrant groups as we did in this analysis, ethnic 
concentration is often non-linear and small percentages can represent an ethnic enclave for a 
particular group. 
 
A challenge of our analysis common to research on neighborhoods and health was defining the 
boundaries of a neighborhood and in defining an ethnic enclave (Messer, 2007). Our findings 
that our results were largely consistent using a 90th percentile or 95th percentile cut-point to 
indicate high ethnic concentration also suggested that the definition of ethnic neighborhood is 
not particularly sensitive to the methodology employed. However, there are other limitations to 
our approach, and it is possible that these limitations could explain our mixed findings. For 
example, we did not consider the ethnicity of the remaining residents in the census tract. Also, 
we defined ethnic enclaves using the total population (U.S.-born and foreign-born) of each ethnic 
group in a census tract. An alternative approach might be to define an immigrant enclave by the 
percentage of foreign-born residents. We chose the former approach because we were not 
interested from a theoretical perspective in disentangling the effect of first vs. second generation 
enclaves in patterning gestational diabetes. Although place-based assimilation patterns for 
second generation immigrants is an area of growing interest, we were interested in providing the 
first empirical test of the association between ethnic enclaves and gestational diabetes for 
immigrant women generally. Further, we felt second or third generation immigrants contribute 
greatly to the social environment of ethnic enclaves via ethnic institutions and social networks 
they may provide to more recent immigrants. Nonetheless, future research might examine 
alternate measures of place-based assimilation in association with women's health. Finally, some 
scholars have argued that an ethnic enclave is better defined by the density of ethnic businesses, 
such as shops, restaurants, and other services, as opposed to the density of ethnic neighborhoods 
(Portes and Jensen, 1992). Ethnic enclaves under this definition, have to our knowledge, not been 
studied in association with pregnancy outcomes and present an important avenue for future 
research. 
 
Another limitation commonly cited in the literature on neighborhoods and health is endogeneity, 
which is the problem that a cross-sectional study cannot identify whether high shared ethnic 
concentration caused gestational diabetes, or whether women with gestational diabetes simply 
chose to live in neighborhoods with those attributes (Kawachi and Subramanian, 2007). No 
cross-sectional study is able to solve this problem, but can be valuable for hypothesis generation 
and allocation of resources. For example, our findings also call attention to the need for 
gestational diabetes prevention programs in these “hot-spot” neighborhoods. 
 
In addition to endogeneity, the potential of small Level 1 cluster sizes to result in biased 
estimates is also a commonly cited issue in neighborhood effects research. In our study, the 
percentage of census tracts with only one birth ranged from 14% of census tracts among 
South/Central Americans, to 46% of tracts among Subsaharan Africans (data not shown). One 
advantage to our use of administrative data is that these percentages are much lower than would 
be found in most large survey or cohort datasets. Nonetheless, we cannot rule out potential bias, 
in particular in the model of Subsaharan African women. Whether such bias could either over-
estimate or under-estimate parameter estimates is unknown. However, if this bias were to have 
any effect, it will more likely affect the variance than the effect estimates (Bell et al., 2008). 
 
A final limitation of our study was that there was a limited amount of individual-level data 
available. More detailed information on the women in our study, such as age and socioeconomic 
circumstances at immigration, would enable us to test a stronger theoretical model relating ethnic 
enclaves to gestational diabetes. In particular, a measure of years in the U.S. would allow us to 
test our counter-hypotheses, many of which center around recent immigration. Another 
important covariate lacking was pre-pregnancy BMI. The inability to adjust for BMI is not a 
threat to the validity of our results because it is likely on the causal pathway from ethnic enclave 
residence to gestational diabetes, and therefore should not be included in covariate-adjusted 
models. However, measurement of BMI would allow us to conduct analyses to better understand 
the role of BMI as a causal mechanism. Additionally, BMI is an important outcome in its own 
right, because preventing obesity in women of child-bearing age is currently the best preventive 
measure for gestational diabetes (Radesky et al., 2008). 
 
We found that residence in an ethnic enclave was associated with either a higher or no increased 
risk of gestational diabetes, depending on the immigrant group examined. These findings 
demonstrate that the influence of ethnic enclaves on health is not universally protective, and may 
vary depending on the salient health behaviors and norms of the country of origin. Although not 
conclusive, these results are an important step in building a contextual model for gestational 
diabetes by considering specific neighborhood features that may be particularly salient to 
immigrant women. Future research on specific mechanisms linking ethnic enclaves to health is 
needed. Immigrant–specific studies on contextual factors such as ethnic enclaves help inform the 
discussion on neighborhoods and health as well as provide useful information for community 
health programming. 
 
References 
 
Akresh, I.R., 2007. Dietary assimilation and health among hispanic immigrants to the United 
States. J. Health Soc. Behav. 48 (4), 404e417. 
 
Allen, J.P., Turner, E., 2005. Ethnic residential concentrations in United States metropolitan 
areas. Geogr. Rev. 95 (2), 267e285. 
 
Antecol, H., Bedard, K., 2006. Unhealthy assimilation: why do immigrants converge to 
American health status levels? Demography 43 (2), 337e360. 
 
Bécares, L., Nazroo, J., Stafford, M., 2009. The buffering effects of ethnic density on 
experienced racism and health. Health & Place 15 (3), 700e708. 
 
Bell, B.A., Ferron, J.M., Kromrey, J.D., 2008. Cluster Size in Multilevel Models: The Impact of 
Sparse Data Structures on Point and Interval Estimates in Two-level Models, pp. 1122e1129. 
Paper presented at the Proceedings of the Joint Statistical Meetings. 
 
Bellamy, L., Casas, J., Hingorani, A.D., Williams, D., 2009. Type 2 diabetes mellitus after 
gestational diabetes: a systematic review and meta-analysis. Lancet 373 (9677), 1773e1779. 
 
Buka, S.L., Brennan, R.T., Rich-Edwards, J.W., Raudenbush, S.W., Earls, F., 2003. 
Neighborhood support and the birth weight of urban infants. Am. J. Epidemiol. 157 (1), 1e8. 
 
Buttenheim, A.M., Pebley, A.R., Hsih, K., Chung, C.Y., Goldman, N., 2013. The shape of things 
to come? obesity prevalence among foreign-born vs. US-born Mexican youth in California. Soc. 
Sci. Med. 78, 1e8. 
 
Clark, W.A., Blue, S.A., 2004. Race, class, and segregation patterns in U.S. immigrant gateway 
cities. Urban Aff. Rev. 39 (6), 667e688. 
 
Ellis, M., Wright, R., Parks, V., 2006. The immigrant household and spatial assimilation: 
partnership, nativity, and neighborhood location. Urban Geogr. 27 (1), 1e19. 
 
Fleischer, N.L., Diez Roux, A.V., 2008. Using directed acyclic graphs to guide analyses of 
neighbourhood health effects: an introduction. J. Epidemiol. Community Health 62 (9), 842e846. 
http://dx.doi.org/10.1136/jech.2007.067371.  
 
Garduño-Diaz, S.D., Khokhar, S., 2012. Prevalence, risk factors and complications associated 
with type 2 diabetes in migrant South Asians. Diabetes/Metab. Res. Rev. 28 (1), 6e24. 
 
Gordon-Larsen, P., Harris, K.M., Ward, D.S., Popkin, B.M., 2003. Acculturation and 
overweight-related behaviors among hispanic immigrants to the US: the national longitudinal 
study of adolescent health. Soc. Sci. & Med. 57 (11), 2023e2034. 
 
Granovetter, M., 1983. The strength of weak ties: a network theory revisited. Soc. Theory 1 (1), 
201e233. 
 
Greenland, S., Pearl, J., Robins, J.M., 1999. Causal diagrams for epidemiologic research. 
Epidemiology 10 (1), 37e48. 
 
Halpern, D., Nazroo, J., 2000. The ethnic density effect: results from a national community 
survey of England and Wales. Int. J. Soc. Psychiatry 46 (1), 34e46. 
 
Hruschka, D.J., Hadley, C., 2008. A glossary of culture in epidemiology. J. Epidemiol. 
Community Health 62 (11), 947e951. http://dx.doi.org/10.1136/jech.2008.076729. 
 
Janevic, T., Stein, C., Savitz, D., Kaufman, J., Mason, S., Herring, A., 2010a. Neighborhood 
deprivation and adverse birth outcomes among diverse ethnic groups. Ann. Epidemiol. 20 (6), 
445e451. 
 
Janevic, T., Borrell, L.N., Savitz, D.A., Herring, A.H., Rundle, A., 2010b. Neighbourhood food 
environment and gestational diabetes in New York City. Paediatr. Perinat. Epidemiol. 24 (3), 
249e254. 
 
Jayawardena, R., Byrne, N.M., Soares, M.J., Katulanda, P., Hills, A.P., 2013. Prevalence, trends 
and associated socio-economic factors of obesity in South Asia. Obes. Facts 6 (5), 405e414. 
 
Jenny, A.M., Schoendorf, K.C., Parker, J.D., 2001. The association between community context 
and mortality among Mexican-American infants. Ethn. Dis. 11 (4), 722e731. 
 
Kaplan, M.S., Huguet, N., Newsom, J.T., McFarland, B.H., 2004. The association between 
length of residence and obesity among Hispanic immigrants. Am. J. Prev. Med. 27 (4), 323. 
 
Kawachi, I., Subramanian, S., 2007. Neighbourhood influences on health. J. Epidemiol. 
Community Health 61 (1), 3e4. 
 
Kieffer, E.C., Martin, J.A., Herman, W.H., 1999. Impact of maternal nativity on the prevalence 
of diabetes during pregnancy among U.S. ethnic groups. Diabetes Care 22 (5), 729e735. 
 
Lauderdale, D.S., Rathouz, P.J., 2000. Body mass index in a US national sample of Asian 
Americans: effects of nativity, years since immigration and socioeconomic status. Int. J. Obes. 
Relat. Metab. Disord. J. Int. Assoc. Study Obes. 24 (9), 1188. 
 
Logan, J.R., Zhang,W., Alba, R.D., 2002. Immigrant enclaves and ethnic communities in New 
York and Los Angeles. Am. Sociol. Rev. 299e322. 
 
Lopez-Class, M., Castro, F.G., Ramirez, A.G., 2011. Conceptions of acculturation: a review and 
statement of critical issues. Soc. Sci. Med. 72 (9), 1555e1562. 
 
Lydon-Rochelle, M.T., Holt, V.L., C_ardenas, V., Nelson, J.C., Easterling, T.R., Gardella, C., 
Callaghan, W.M., 2005. The reporting of pre-existing maternal medical conditions and 
complications of pregnancy on birth certificates and in hospital discharge data. Am. J. Obstet. 
Gynecol. 193 (1), 125e134. 
 
Martínez, A.D., 2013. Reconsidering acculturation in dietary change research among Latino 
immigrants: challenging the preconditions of U.S. migration. Ethn. Health 18 (2), 115e135. 
 
Masi, C.M., Hawkley, L.C., Harry Piotrowski, Z., Pickett, K.E., 2007. Neighborhood economic 
disadvantage, violent crime, group density, and pregnancy outcomes in a diverse, urban 
population. Soc. Sci. Med. 65 (12), 2440e2457. 
 
Mason, S.M., Kaufman, J.S., Daniels, J.L., Emch, M.E., Hogan, V.K., Savitz, D.A., 2011. 
Neighborhood ethnic density and preterm birth across seven ethnic groups in New York City. 
Health & Place 17 (1), 280e288. 
 
Mason, S.M., Kaufman, J.S., Emch, M.E., Hogan, V.K., Savitz, D.A., 2010. Ethnic density and 
preterm birth in african-, caribbean-, and U.S.-born non-hispanic black populations in New York 
City. Am. J. Epidemiol. 172 (7), 800e808. 
 
Massey, D.S., 1985. Ethnic residential segregation: a theoretical synthesis and empirical review. 
Sociol. Soc. Res. 69 (3), 315e350. 
 
McLafferty, S., Widener, M., Chakrabarti, R., Grady, S., 2012. Ethnic density and maternal and 
infant health inequalities: Bangladeshi immigrant women in New York City in the 1990s. Ann. 
Assoc. Am. Geogr. 102 (5), 893e903. 
 
Messer, L.C., 2007. Invited commentary: beyond the metrics for measuring neighborhood 
effects. Am. J. Epidemiol. 165 (8), 868e871. 
 
Messer, L.C., Laraia, B.A., Kaufman, J.S., Eyster, J., Holzman, C., Culhane, J., , et al.O'campo, 
P., 2006. The development of a standardized neighborhood deprivation index. J. Urban Health 83 
(6), 1041e1062. 
 
Misra, A., Khurana, L., Isharwal, S., Bhardwaj, S., 2009. South asian diets and insulin resistance. 
Br. J. Nutr. 101 (04), 465e473. 
 
Neufeld, A., Harrison, M.J., Stewart, M.J., Hughes, K.D., Spitzer, D., 2002. Immigrant women: 
making connections to community resources for support in family caregiving. Qual. Health Res. 
12 (6), 751e768. 
 
Osypuk, T.L., Bates, L.M., Acevedo-Garcia, D., 2010. Another Mexican birthweight paradox? 
the role of residential enclaves and neighborhood poverty in the birthweight of Mexican-origin 
infants. Soc. Sci. Med. 70 (4), 550e560. 
 
Osypuk, T.L., Diez Roux, A.V., Hadley, C., Kandula, N.R., 2009. Are immigrant enclaves 
healthy places to live? the multi-ethnic study of atherosclerosis. Soc. Sci. Med. 69 (1), 110e120. 
 
Palloni, A., Ewbank, D.C., 2004. Selection processes in the study of racial and ethnic 
differentials in adult health and mortality. Crit. Perspect. Racial Ethn. Differ. Health Late Life 
171e226. 
 
Park, Y., Neckerman, K., Quinn, J., Weiss, C., Jacobson, J., Rundle, A., 2011. Neighbourhood 
immigrant acculturation and diet among hispanic female residents of New York City. Public 
Health Nutr. 14 (9), 1593. 
 
Pérez-Escamilla, R., 2011. Acculturation, nutrition, and health disparities in Latinos. Am. J. Clin. 
Nutr. 93 (5), 1163Se1167S. 
 
Pérez-Escamilla, R., Putnik, P., 2007. The role of acculturation in nutrition, lifestyle, and 
incidence of type 2 diabetes among Latinos. J. Nutr. 137 (4), 860e870. 
 
Pickett, K.E., Shaw, R.J., Atkin, K., Kiernan, K.E., Wilkinson, R.G., 2009. Ethnic density effects 
on maternal and infant health in the millennium cohort study. Soc. Sci. Med. 69 (10), 
1476e1483. 
 
Pickett, K.E., Wilkinson, R.G., 2008. People like us: ethnic group density effects on health. Ethn. 
Health 13 (4), 321e334. 
 
Portes, A., Jensen, L., 1992. Disproving the enclave hypothesis: reply. Am. Sociol. Rev. 57 (3), 
418e420. 
 
Radesky, J.S., Oken, E., Rifas-Shiman, S.L., Kleinman, K.P., Rich-Edwards, J.W., Gillman, 
M.W., 2008. Diet during early pregnancy and development of gestational diabetes. Paediatr. 
Perinat. Epidemiol. 22 (1), 47e59. 
 
Rtveladze, K., Marsh, T., Barquera, S., Sanchez Romero, L.M., Levy, D., Melendez, G., , et 
al.Brown, M., 2014. Obesity prevalence in Mexico: impact on health and economic burden. 
Public Health Nutr. 17 (01), 233e239. 
 
Ruggiero, L., Spirito, A., Bond, A., Coustan, D., McGarvey, S., 1990. Impact of social support 
and stress on compliance in women with gestational diabetes. Diabetes Care 13 (4), 441e443. 
 
Savitz, D.A., Janevic, T.M., Engel, S.M., Kaufman, J.S., Herring, A.H., 2008. Ethnicity and 
gestational diabetes in New York City, 1995-2003. BJOG : An Int. J. Obstet. Gynaecol. 115 (8), 
969e978. http://dx.doi.org/10.1111/j.1471-0528.2008.01763.x. 
 
Shaw, R.J., Pickett, K.E., Wilkinson, R.G., 2010. Ethnic density effects on birth outcomes and 
maternal smoking during pregnancy in the U.S. linked birth and infant death data set. Am. J. 
Public Health 100 (4), 707. 
 
Small, M.L., Harding, D.J., Lamont, M., 2010. Reconsidering culture and poverty. Annals 629, 
6e200. 
 
Sundquist, J., Winkleby, M., 2000. Country of birth, acculturation status and abdominal obesity 
in a national sample of Mexican-American women and men. Int. J. Epidemiol. 29 (3), 470e477. 
 
Teske, R.H., Nelson, B.H., 1974. Acculturation and assimilation: a clarification. Am. Ethnol. 1 
(2), 351e367. 
 
Tobias, D.K., Zhang, C., van Dam, R.M., Bowers, K., Hu, F.B., 2011. Physical activity before 
and during pregnancy and risk of gestational diabetes mellitus A meta-analysis. Diabetes Care 34 
(1), 223e229. 
 
Torloni, M., Betr_an, A., Horta, B., Nakamura, M., Atallah, A., Moron, A., Valente, O., 2009. 
Prepregnancy BMI and the risk of gestational diabetes: a systematic review of the literature with 
meta-analysis. Obes. Rev. 10 (2), 194e203. 
 
Trial, C., 2004. Gestational diabetes mellitus. Diabetes Care 27 (1), S88eS90. 
 
Urquia, M., Glazier, R.H., Berger, H., Ying, I., De Souza, L., Ray, J.G., 2011. Gestational 
diabetes among immigrant women. Epidemiology 22 (6), 879. 
 
Vangen, S., Stoltenberg, C., Holan, S., Moe, N., Magnus, P., Harris, J.R., Stray-Pedersen, B., 
2003. Outcome of pregnancy among immigrant women with diabetes. Diabetes Care 26 (2), 
327e332. 
 
Viruell-Fuentes, E.A., Morenoff, J.D., Williams, D.R., House, J.S., 2013. Contextualizing 
nativity status, Latino social ties, and ethnic enclaves: an examination of the ‘immigrant social 
ties hypothesis’. Ethn. Health 18 (6), 586e609. 
 
Wendland, E.M., Torloni, M.R., Falavigna, M., Trujillo, J., Dode, M.A., Campos, M.A., Duncan, 
B.B., Schmidt, M.I., 2012. Gestational diabetes and pregnancy outcomes-a systematic review of 
the world health organization (WHO) and the international association of diabetes in pregnancy 
study groups (IADPSG) diagnostic criteria. BMC Pregnancy Childbirth 12 (1), 23. 
 
Xie, Y., Gough, M., 2011. Ethnic enclaves and the earnings of immigrants. Demography 48 (4), 
1293e1315. 
 
Yeh, M., Fahs, M., Shelley, D., Yerneni, R., Parikh, N.S., Burton, D., 2009. Body weight and 
length of residence in the US among Chinese Americans. J. Immigr. Minor. Health 11 (5), 
422e427. 
 
Zhang, C., Ning, Y., 2011. Effect of dietary and lifestyle factors on the risk of gestational 
diabetes: review of epidemiologic evidence. Am. J. Clin. Nutr. 94 (6 Suppl. l), 1975Se1979S. 
